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A B S T R A C T new roles and relationships to be developed for scientists and
managers. Adaptive ecosystem management is important be-

The role of the public in adaptive approaches to natural resource Cause it addresses incomplete knowledge and uncertainty as-
management is reviewed and discussed. Two approaches to adap- sociated with ecosystem processes and has the potential to
tive management are observed: participation-limited, where the pub- address the political and social components of management.
Iic is generally excluded from active involvement; and integrated Compared to traditional approaches to resource manage-
adaptive management, where the public plays an active role along ment, adaptive management is more responsive to changing
with managers and scientists. Integrated adaptive management is a conditions of and demands on ecosystems. Relationships and
process where the public works iteratively and continuously with responsibilities of the public in adaptive ecosystem manage-
managers and scientists, and public input is genuinely integrated into merit, however, have only recently received attention, and the
the process and evaluated on a par with other information. Imple- importance of the public’s role has yet to be fully realized.
mentation of integrated adaptive management is explored with a fo- We begin by describing adaptive management and argue.
cus on identifying subgroups of the public and describing appropriate that successful adaptive ecosystem management must include
methods for providing active roles for the public. The public participa- a new and active role for the public that approaches that of
tion process used in Sierra Nevada Ecosystem Project is described scientists and managers, within legal and practicable limits.
to illustrate elements of a successful integrated adaptive process. Moreover, public input must be considered on a par wil~ other
Guidelines for integrated adaptive management emphasizing active information and genuinely integrated into the adaptive pro-
roles for the public are presented and discussed. Integrated adaptive cess. In our discussion of adaptive management we describe
management offers opportunities to effectively involve stakeholders the roles and relationships of scientists, managers and the
in the development of reasoned solutions to resource management public and how they differ in traditional--primarily federa!--
problems, land management, and in two general models of adaptive

processes. To further illustrate integration of the public into
an adaptive process, we describe public participation in the
Sierra Nevada Ecosystem Project (SNEP) which was based
on adaptive principles and resulted in a new relationship be-

I N T R.O D U C T I O N tween the public and project scientists.
Based both on the SNEP experience and research in public

Adaptive ecosystem management is increasingly discussedinvolvement in natural resource management, w6 conclude

by scientists and managers as a new approach to resourcewith guidelines for integrated adaptive processes. Much of
management. Those who use this approach acknowledge un-the research and experiences in public involvement cited in
certainty in ecosystem management, embrace an experimen-this paper are based in federal land management because of
tal perspective to learning, and understand that it requiresmandated public involvement requirements. Adaptive pro-

Sierra Nevada Ecosyste~n Project: Final rel~rt to Congress, vol. II, Assess~nents and scientific h~sis for management options. Davis: University of California, Centers for
Water and Wildland Resources, 1996.
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cesses, however, can and have been successfully applied in As described by Walters (1986) and Walters and Holling
private as well as public land management. (1990), "active" adaptive management differs from traditional

management approaches through the purposeful integration
of experimentation into policy and management design and
.implementation. Policies and management activities designed
in an adaptive framework are specifically treated as experi-

W H AT I S A D A P T I V E ments and opportunities for learning (Lee 1993). Establish-

M A N A G E M E N T ? ment of procedures for evaluating a range of management
actions is a critical component of adaptive management and

Adaptive management is a term widely used and one with atmust be part of the original design, not simply an afterthought
least several forms and interpretations. Everett and colleagues(Holling 1978). Consequently, a shift to an adaptive approach
(1993) present it as an essential component of "ecosystemin resource management suggests a fundamental change in
management." Much of the recent discussion of adaptive pro- how learning takes place and how the "system" under man-
cesses in natural resources has evolved from the work of C.S.agement is approached. In summary, adaptive management
Holling and others in their description of an adaptive frame-is defined here as a process for acting deliberately under un-
work for environmental assessment and management. Hollingcertainty by increasing opportunities to develop new infor-

(1978) characterizes the adaptive approach as "an interactivemation and redirecting management actions in a timely

process using techniques that not only reduce uncertainty but manner. Management actions are designed not only to meet

benefit from it." specific objectives but also as learning experiences that focus
An underlying premise of adaptive management is thaton the constant re-evaluation of goals, objectives and percep-

knowledge of the system managed is not only incomplete buttions of processes as new information is developed.
elusive (Waiters and Holling 1990). This is particularly rel-
evant in management of ecosystems such as those in the Si-
erra Nevada where complexity is both highly dynamic and
scientifically daunting. Within this uncertain environment,
management actions must be designed not only to meet spe-P R I M A R Y G R O U P S, R O L E S,
cific objectives but to also yield knowledge and address so-A N D R E L AT I O N S H I P S I N
cial goals (Waiters and Holling 1990; Lee 1993). By focusingA D A P T I V E P R O C E S S E S
on the refinement of knowledge through management, learn-
ing is achieved through the experience of management itselfThe purposeful integration of experimentation into policy and
rather than solely through basic research or theory develop-management design and the creation of sustained learning
ment (Walters 1986; Lee 1993). Bormann and colleagues (1994)processes through adaptive management require, among
describe this as "learning to manage by managing to learn."other things, a redefinition of the relationships among three
Thus, at its core, an adaptive process both focuses and accel-primary groups of participants: scientists, managers, and the
erates learning to create more effective management, public. We begin this section by describing these three groups.

Critics may argue that adaptive management is a new nameWe then explain how the public was addressed within three
for traditional approaches to resource management. Certainly,subgroups in the Sierra Nevada Ecosystem Project to offer
natural resource management and policy have always beenone example of how the public might be more effectively in-
revised based on past successes and failures. Yet changes aretegrated into an adaptive process.
frequently crisis motivated and reactive in nature. Bormann The relationships between scientists, resource managers
and colleagues (1994) assert that learning associated with re-and the public highlight fundamental distinctions between
active change is too slow to deal with rapidly changing is-traditional natural resource management and adaptive pro-
sues. Consequently, a shift to an adaptive approach in resourcecesses, and, additionally, are used to further identify two types
management suggests a fundamental change in how learn-of adaptive management: participationqimited and integrated
ing takes place and how the "system" under management isadaptive management. Traditional natural resource management
approached. Walters and Holling (1990) identify three ap-processes, even those with public involvement components,
proaches to adaptations in resource management: incremen-typically do not foster working relationships between the
tal, passive, and active adaptive management. Incrementalpublic and managers and make no attempt to encourage re-
management approaches evolve from a reduced set of previ-lationships between the public and scientists (figure 20.1).
ously tried techniques, or trial and error. Passive adaptationsAdaptive processes, on the other hand, are fundamentally
are based on historical information that form a single bestabout changing the relationships between these three groups.
approach along a linear path assumed to be correct. Both ofParticipation-limited adaptive management focuses principally
these approaches are typical of traditional management inon the relationship of scientists and managers (figure 20.2),
their linear approach to change and failure to plan to learn,while integrated-adaptive managelnent, as we define it here, re-

quires a new role for the public that includes the establish-
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Scientists Public Public

Scien

Managers Managers

FIGURE 20.1 FIGURE 20.2

Traditional management. Participation-limited adaptive management.

ment of active working relationships between managers, sci-their residency within or near management activities. For
entists and the public (figure 20.3). We conclude this sectionexample, residents of the community of Lee Vining in the
with a discussion of SNEP public participation activities that Eastern Sierra, organized to affect management of Mono Lake,
helped build a new collaborative relationship between scien-represent a place-based group. Communities-of-interest in-
fists and the public, dude groups with a focused interest in (often accompanied

by organized efforts to influence) management of resources
unrelated to their member residence. Such groups are "corn-The Primary Groups in Adaptive Processes
munities" through this shared interest. Groups in this category

Scientists, managers and the public make up the three pri-include regional and national-level organizations with broad
¯ mary groups in this discussion of adaptive management. Sci-constituencies, many of whom often reside in urban areas.
entists include individuals and organizations that typically Examples of groups with interests in the Sierra Nevada in-
engage in scientific research. The scientific community in-dude the Sierra Club, Women in Timber, California Forestry
dudes individuals with training and expertise in experimen-Association, and Audubon Society.
tal design and methods testing. Scientists may be found within It is possible for an individual to be a member of both a
management organizations as well as within separate insti-community-of-interest and a community-of-place, an example .
tutions of learning, research and development. Managers in-being a resident of Lee Vining who is also a member of the
dude individuals and organizations endowed with the
responsibility and authority to manage or regulate the land FIGURE 20.3
and resources that are under consideration for management
action. This group includes higher level policy makers as well Integrated adaptive management.
as field managers and related staff of federal, state and pri-
vate organizations with resource management responsibili-
ties. The public includes other individuals and organizations Scientists Public
that are not included in the groups of managers or scientists.
The public, as a group, includes a diverse array of interests. ~

It is useful to further identify the primary subgroups within
the public in order to address better their needs and interests
as well as the various skills and knowledge they might bring
to a particular process. One useful dichotomy distinguishes

¯ two principal communities within the public: communities-
of-place and communities-of-interest. Communities-of-place Managers
include members of the public who may be affected by or
interested in management decisions and actions by nature of

G--00381 0
(;-003810



614
VOLUME II, CHAPTER 20

Mono Lake Committee. Similarly, a member of the Quincygroups could effectively contribute local and regional knowl-
Library Group, a place-based group in the Northern Sierra,edge and act as catalysts for additional local public involve-
who is also a member of the California Forestry Associationment in SNEP.
is part of both a community-of-interest and a community-of- The general public includes all other individuals not specifi-
place. Depending on how broadly communities-of-place andcally included in the key contact or place-based groups. A1-
-interest are defined, this public dichotomy--while quite use-though limited resources constrained SNEP’s work with the
ful--may not be entirely inclusive, public, wbrking relationships with both the key contacts and

the place-based groups helped to draw and focus general

The Public in SNEP Public Participation public interest and participation.

Three distinct types of public groups were targeted in the Relationships between Scientists, Managers
SNEP public participation effort: key contacts; collaborative and the Public: Traditional Natural Resource
place-based groups; and the general public. Identification ofManagement and Adaptive Processes
the first two groups was based on the dichotomy of commu-
nities-of-interest and communities-of-place, respectively. Be-Non-Adaptive Approaches

cause these two groups were more narrowly defined by SNEPIn traditional (non-adaptive) natural resource management,
and due to the broad nature of the SNEP study, a third morean approach common with federal land management and par-
general category for the public was also identified. Distinct ticularly national forest planning in the 1970s and 1980s, man-
activities were developed for each of these groups, agers operate in relative isolation and bear the responsibilities

The charter for the Sierra Nevada Ecosystem Project rec-of planning, decision-making, and implementation within a
ommended that the team rely on a group of key contacts toclosed system. Plans and decisions are based on traditional
help accomplish project objectives. The initial key contactpractices and available scientific knowledge from the research
group consisted of individuals who participated in previous¯ community. The scientific community is generally left largely
planning and evaluations of the Sierra Nevada (e.g., the Si-on its own to design and engage in research that may or may
erra Summit Steering Committee and Sierra Nevada Researchnot contribute to future management and decision-making.
Planning Team). Additional individuals were added to theThough some research may be specifically linked to land
group as the team identified regions or areas of interests thatmanagement activities, scientists and managers generally do
were not represented. Communities-of-interest participatednot directly interact.
in SNEP as members of the key contact group and indepen- Although many traditional management approaches in-
dently in team meetings with the general public. The key con-clude "public involvement" programs, the rigidity and for-
tact group totaled approximately l00 individuals representingreality of these programs typically preclude active
various interest groups, scientific or other perspectives within involvement of the public in resource planning, management
the communities-of-interest of the Sierra Nevada. A sub-groupor decision-making. Over the last three decades, public in-
of about a dozen key contacts assisted the SNEP public par-volvement in federal land management has been generally
ticipation team in planning meetings with the general publictreated as both a mandated activity and a necessary evil rather
and key contacts during the final year of the project. A diver- than as part of an active process integral to learning and suc-
sity of interests were also represented in this sub-group, in-cessful management. While a major thrust of opening federal
cluding recreation groups, public agencies, timber industry,and state environmental decision-making to the public was
and the environmental community, to increase government accountability and responsiveness to

Place-based collaborative groups, which focus efforts in corn- citizens, there is considerable evidence that public input too
munities "placed" in the Sierra, were selected as focal pointsoften was not taken seriously or was integrated inadequately
for SNEP’s local public participation activities. Collaborativeinto decisions (Blahna and Yonts-Shepard 1989; Rosenbaum
place-based groups are defined as bioregional, community,1976; Wondolleck 1988). Agency responses to mandated re-
or watershed-based groups with diverse interest representa-quirements were often formal and characterized by rigid com-
tion that meet to discuss local resource management and well-pliance with procedures, since satisfying legal requirements
being issues. While there are numerous communities-of-placefrequently held higher priority than meeting the spirit of the
within the Sierra, there are relatively few local collaborativelaw. Staff hired to coordinate public involvement were sepa-
groups experienced in maintaining a dialogue among diverserated from resource specialists and managers, and in the in-
interests. These collaborative groups were selected as focalterests of "fairness" and "objectivity," public comments were
points for the SNEP public participation effort because of di-analyzed, synthesized, coded, counted, and removed from
verse perspectives, a high level of understanding of naturaltheir vital contexts. Agencies often took the role of neutral
resource issues, and because of a belief that these groups willarbiter in processes that, by design, promoted adversarial re-
play an increasingly important role in resource managementlations among various interests (Wondolleck 1988). Moreover,
in the Sierra. Additionall.~; the team felt that members of thesethe only opportunity for public comment was with draft de-
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cisions, too late to permit real integration of public input--in the Northwest, McLain and Lee (1994) indicate that the
which otherwise should have taken place during formula-effectiveness of these adaptive approaches is hampered by a
tion of project objectives, approach and design--as thesefailure to address the role of diverse stakeholders, and, it is
decisions were "draft" in name only (Krannich et al. 1994;important to add, diverse values. They point out that little
Wondolleck 1988). attention has been given to the types of institutional proce-

dures that can facilitate the incorporation of social values and
Adaptive Approaches processes in adaptive management.
Inherent in adaptive processes is a general recognition of the
need to redefine traditional roles and relationships of the pri- Integrated Adaptive Management. In integrated adaptive
mary players in natural resource management. Redefinitionmanagement the public is included in the adaptive process
is unclear, however, because the public’s role in adaptiveand provided an active role that approaches that of manag-
man.agement and the relationship of the public to scientistsers and scientists. Bormann and colleagues (1994) suggest that
and managers has not been well defined. Two general rood-successful adaptive management of ecosystems will require
els of adaptive processes for ecosystem management can becollaboration, coordination and information sharing among
distinguished based on who is actively involved: a more corn-all interested parties, including the public. They point out that
monly recognized participation-limited approach focusingadjacent landowners and various social communities will be
principally on the activities and interactions of scientists and more accepting of management and will be more willing to
managers; and an integrated adaptive management approachtake responsibility if they are given a greater role in shaping
that creates active roles for the public and the research corn-experimental management decisions (Bormann et al. 1994).
munity and requires new and active relationships betweenEverett and colleagues (1993) propose that adaptive ecosys-
managers, scientists and the public, tern management strategies should be developed through the

collaborations of all relevant social communities, managers
Participation-Limited Adaptive Management. Participation- and the research community. Despite interest expressed in the

limited adaptive management focuses on the collaborativeliterature in elevating the role of the public in adaptive pro-
relationship between managers and scientists in the design,cesses, this role has been neither adequately elaborated or
implementation and monitoring of adaptive policies. Describ-widely implemented.
ing the use of workshops in an adaptive assessment process, In an integrated adaptive process, the public, managers and
for example, Holling (!978) states that it is critical to have allscientists iteratively work together to design, implement,
"prime actors" present, yet he includes only scientists, man-monitor, evaluate and jointly assess management options in
agers, and "policy people" in his discussion. Lee (1993) de-an adaptive process. The degree to which the public partici-
scribes adaptive management as a process where managerspates in each stage of the adaptive process will vary depend-
work closely with scientists to collect and analyze informa- ing on the interests, skills and knowledge that the public
tion and improve understanding. Bormann and colleaguesbrings to any one situation, as well as any legal and practi-
(1994) refer to a need to "blur" the institutional boundaries cable constraints to their participation. More significantly,
between research and management. To design managementhowever, public input must be genuinely integrated into the
plans as experiments, Holling (1978) calls for a "more elabo-adaptive process and assessed on a par with other informa-
rate and productive interplay" between scientists and deci-tion. Successful application of an integrated adaptive ap-
sion-makers. For Holling, scientists provide a certain level ofproach thus not only permits public access and actively
rigor and understanding of fundamental processes, and man-encourages it at each stage, but also promotes earnest ex-
agers provide a balance to "scientist’s penchant for exquisitechange of information among scientists, managers, and the
detail and excessive resolution." public and the sincere integration of divers~ stakeholder

Participation-limited adaptive management includes adap-knowledge and social values into the process.
tive processes and demands a new relationship between sci- The advancement of the public’s role in integrative adap-
entists and managers, but, similar to traditional resourcetive management has the advantage over participation-lim-
management, it does not actively include the public in theited approaches of recognizing the importance of sociaI values
process. The merging of science and management is a pro-in goal setting and the role and importance of an active pub-
ductive step, but by limiting active participation to scientists lic for learning. The emphasis of a participation-limited ap-
and managers, it becomes a technocratic approach, that aloneproach is often on resolving tensions between scientists and
is inadequate. Waiters (1986) points out that traditional sci-managers. Integrated adaptive management, on the other
entific programs tend to focus on previously validated tools hand, recognizes the political nature of natural resource man-
and methods, leaving many research paths untouched. In aagement and the necessity of involving the public in an ac-
case study analysis of three adaptive management processestive process of contributing and learning.

G--00381 2
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Why Integrated Adaptive Management? interpreting information on social values that are collected
at a broader scale.

We have characterized adaptive management as a process
2. To build trust and broaden support. The dynamic nature of

embodying deliberate management actions designed to in-
crease opportunities for learning in order to redirect manage-

adaptive management necessitates that the public be al-

lowed to actively participate in the process rather than sim-ment with improved information. The process of adaptiv.e
management has also been described as a deliberate cycle of

ply be informed of it. Some may argue that adaptive

planning, acting, monitoring, evaluating, and adjustment
management is too complicated for the public to under-

(Forest Ecosystem Management Assessment Team 1993), and stand. If this is the case, however, excluding them from

the process will only result in greater confusion and dis-similarly, as a continuous system involving adjustment, linked
trust. "Adaptive management must take into account theactions, feedback, and information synthesis (Bormann et al.

1994). However the various steps in adaptive management broad array of public communities, and it must be inter-

might be described, the entire process moves forward through active with the scientific discovery process rather than re-
act to it" (Everett et al. 1993). Managing in an adaptivethe advancement of ecological and social learning. As a mecha-
framework will not further social learning if the public is

nism for learning and acting, it is the creation, modification,
not part of the process. Additionally, excluding the publicinterpretation and flow of information that connects each step
from adaptive ecosystem management means ignoring thewith the next and provides a critical basis for communication

between the various participant groups. Information and
political nature of land management, thereby increasing

knowledge are both the foundation and a product of adap-
the likelihood that the process itself will not be supported.

tive management. Bormann and colleagues (1994) recognize3. To generate ideas and question paradig~ns. A primary theme
the unique information needs of adaptive management sys- of adaptive management is to "reject recipes and rituals
terns by elevating information to a status equal to or greater in favor of a search for better processes to promote imagi-
than traditional resources, nation and learning" (Waiters 1986). Both scientists and

Integrated adaptive management emphasizes active pub- managers tend to favor well-trodden paths. The public is
Iic participation in this evolution and flow of information, more likely to question these favored approaches and can
Integrated adaptive management requires a shift away from act as a catalyst for devisin~ new ones. Greater societal
public participation as a discrete activity for involving the participation can ultimately lead to a wider array of learn-
public to a process-oriented approach that calls for maximiz- ing opportunities in natural resource management.
ing opportunities for the public to gather, modify, synthesize,
evaluate, design, learn from and avail themselves of infor-SNEP Public Participation as
mation related to the ecosystem processes and managementan Adaptive Process
decisions at hand.

Transcending both traditional management and participa-Public participation in SNEP provides an example of how the
tion-limited adaptive management, integrated adaptive man-public can be integrated in an adaptive process. The public
agement offers the public both a significant role and awas informed about the study and involved in SNEP through
permanent one. The public is not brought in occasionally sire- "an adaptive exchange as the team iteratively sought and re-
ply to bless or critique a plan, rather it is invited to help de-sponded to public input. As an adaptive ec~)system manage-
sign, monitor and evaluate in an iterative process. Given clearment process, however, SNEP was unusual because there was
roles in each phase, the public becomes a partner with man-no explicit role for managers, quite the opposite of what would
agers and researchers in a continuous process of experimen-be the case if it was a land-based adaptive process. Numer-
tation, learning and management. There are threeous managers did, however, participate in the SNEP adap-
fundamental reasons why adaptive ecosystem managementtive process, but they did so by attending general public
must include active roles for the public, meetings or workshops.

Public participation in SNEP did not begin as part of an
1. As sources of information and knowledge. The collection and integrated adaptive process. Initially, SNEP public involve-

interpretation of information is fundamental to the adap- ment bore closer resemblance to a narrow public participa-
tive management process (Lee 1993). The research com-tion process in traditional resource management. The first
munity is the primary source for scientific information and public meeting provides a striking example of this. At this
interpretation, and managers offer experiential knowledge,meeting, following the release of the interim SNEP Progress
The public, however, also has a critical role as a source ofReport, the public participated as listeners and were allowed
information. First, landowners, local residents and corn-to submit only written questions. The entire science team was
munities-of-place offer a wealth of knowledge regardingseated facing the SNEP Steering Committee seated in the front
local attributes and ecological and social processes affect-of the room, with team members’ backs to the public. The
ing an ecosvstem. Second, the public is a source of infor-only interactions in the meeting were between members of
,marion on social values and can also act as filters forthe science teamand members of the steering committee, ex-
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cept for the written questions. Maintaining a distance betweenscience team on approaches and progress within their indi-
the science team and the public was supported by traditionalvidual assessments. The last half of these two- to three-hour
views of many team scientists. They felt that public involve- meetings was dedicated to informal questions and answers
ment would be .messy and, worse, would compromise theand to open discussion between scientists and attendees. The
independent scientific study second meetings with the collaborative groups also included

Through a fairly dramatic evolution, over a period of ap-interactive demonstrations of some of SNEP’s computer-based
proximately six months, public involvement in SNEP grewgeographic information system (GIS) data. Notes were taken
into an adaptive process. During this period, there were nu-at all meetings to ensure that questions, concerns and sug-
merous conversations among team members in which thegestions from the public were captured, and these notes were
potential benefits as well as the risks of an adaptive processlater shared with the full team.
were discussed, and an outline of a public involvement plan Two large public meetings were centrally held along with
was developed. One of the explicit goals of SNEP public par-a separate workshop with the key contacts. Considerable time
ticipation, as it was redefined, was to promote mutual learn-was allocated for interaction between scientists and the pub-
ing and a feedback process between scientists and the public,lic at each of these meetings. The first public meeting under

The first SNEP team meeting with the key contacts wasthe integrated public involvement strategy focused on intro-
held after the first public meeting as a new public involve-ducing the approaches used by scientists in the assessment
merit strategy was being developed. At this meeting the teamand on discussions of preliminary findings. The full-day meet-
learned the importance of public access to scientists. Key con-ing began with formal presentations by some of the scien-
tacts were able to question and engage scientists in discus-tists, including questions from the public. Nearly three hours
sions following individual presentations. Meeting breaks in of the meeting were dedicated to an open workshop format
many instances proved more valuable than the presentationswhere attendees were able to engage in discussions with sci-
themselves, as participants took these opportunities to dis- entists in small groups at tables organized by resources and
cuss issues with scientists directly. During this meeting sev- disciplines. Included in this arrangement was an area dedi-
eral key contacts volunteered to assist the SNEP publiccated to interactive demonstrations of some of SNEP’s GIS
participation team in planning public meetings during thedata. Note-takers were again stationed at each table to cap-
final year of the project. The key contact work group, as itture the questions and suggestions offered by the public.
came to be called, was instrumental in providing ideas on A special workshop was held with the key contacts to spe-
how to ensure productive interactions between SNEP scien-cifically solicit ideas regarding the development of policy sce-
tists and the public in these additiohal meetings, narios. During this workshop, participants were briefed on a
¯ As redefined, the SNEP public participation strategy em-list of possible scenarios based on ideas drawn from responses

ployed a diverse array of methods to provide meaningful rolesto the open letter, previous public meetings, scientific mod-
and maintain continuous involvement with the public. The els, and the team’s resource assessments. Attendees were then
core of the public involvement strategy consisted of a multi- divided into small groups composed of both scientists and
stage approach involving newsletters providing general in-key contacts. Led by SNEP facilitators, the groups discussed
formation on project activities and preliminary findings, anconcerns and offered suggestions regarding scenario devel-
open letter to the public requesting information and calling opment. Notes were taken on poster sheets. Representatives
for public contributions to scenario development, meetings from each group summarized their discussions to the full
and workshops, and focused public reviews of draft assess-group. The dialogue captured in this workshop was used by
ments. The open letter resulted in forty-one public submis- the science reamto both expand and refine the development
sions, all of which were reviewed by the science team. of a suite of scenarios.

The final public meeting was scheduled to provide suffi-
Meetings and Workshops cient time to incorporate public comment gained during the
A series of public meetings and workshops were conductedmeeting into the development of scenarios. This meeting of-
with collaborative groups (and communities-of-place), keyfered an opportunity for the public to understand and evalu-
contacts (largely communities-of-interest) and the generalate the range of scenarios developed up to that point, and for
public, the SNEP scientists to listen to the public’s concerns, insights

Two public meetings were held in succession within the and suggestions. Scheduling additional time to incorporate
geographical areas of each of the two collaborative groups,public comment allowed the SNEP team greater opportunity
These meetings were co-hosted by the collaborative groupsto fashion scenarios which incorporated local expertise and
which made arrangements and ensured that the broader pub-better reflected public concerns. The round-robin type of in-
lic was invited. The local meetings were attended by a sub-teraction in which the public conversed with scientists face-
group of the science team representing a diverse range ofto-face was repeated in this meeting. Following a few formal
disciplines that were of particular interest to the collabora-presentations by SNEP scientists, participants were given the
tire groups. Each meeting had a different complement of sci-opportunity to discuss scenarios and findings directly with
entists. Brief presentations were made by members of thescientists at tables organized by scenario focus and general
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resource area. As with previous meetings, notes were recordedthe team. Numerous times in SNEP team meetings a scientist
at each tableto capture the questions and suggestions offeredwould reference a public comment to reinforce a point or make
by the public, and circulated to the team shortly thereafter, clear that the issue under discussion must be addressed to

respond to public concern. Interaction with the public often
Reviews influenced how data were presented and conclusions drawn,
Key contacts and place-based groups also participated in aas well as influencing the development of scenarios.
focused review of SNEP assessment reports. Draft assessments Finally, the adaptive process itself had significant effects
were subjected to a blind peer review process and were si-on the public as a group. Through their involvement, the
multaneously sent to key contacts and place-based groups,public’s perceptions of the science project itself changed. In-
on request, for their review and comment. Key contacts anddividuals who initially felt the project was a waste of time
place-based groups coordinated public review of these drafts,later expressed a genuine concern that the best possible sci-
taking responsibility for summarizing responses and return-ence be used to address the complex social and resource is-
ing them to the team within the same time period allottedsues in the Sierra Nevada. Perhaps most importantly, people
peer reviewers. Similar to a formal peer review process, teamwho had long been sitting on opposite sides of issues agreed
scientists used comments received from the key contacts andthat resolution of complex resource management issues would
place-based groups to inform subsequent revision of theironly be achieved with them working together and not against
assessments, one anothen There appeared to be broad agreement among

these participants to continue the dialogue begun in this adap-
Other Interactions tive process after SNEP.
The formal public involvement strategy detailed above was
supplemented by a variety of other interactions between the
individual scientists on the SNEP team and the public. Inter-
actions were often intended to either inform the public of
SNEP or gather specialized knowledge, but often accom-I N T E G R AT E D A D A P T I V E
plished both. These included meetings with agencies, privateMANAGEMENT: LESSONSindustry, county supervisors, and interest groups, a series of

FROM THE PAST, GUIDELINESworkshops with local experts to assess community capacity
FOR THE FUTUREand well-being, and other workshops to identify and map

late successional forest types. Scientists were encouragedThe complexity of resource issues, institutional environments,
throughout the process to meet with individuals and groups and diversity of stakeholders’ values and knowledge, among
who had information and ideas that would assist project as-other things, make clear that no single formula is sufficient to
sessments, involve the public in integrated adaptive management. Guide-

lines for effective public involvement in an integrated, adap-

The Success of SNEP’s Integrated tive management process, however, can be identified. The

Adaptive Management Process following guidelines are drawn in part from lessons learned
from the successes and failures of public involvement in tra-

SNEP public participation succeeded as an adaptive processditional federal land management activities and the fields of
largely due to the development of an active role for the pub-conflict resolution, conflict mediation and collaborative prob-
lic and the advancement of an interactive relationship betweenlem solving. Experiences in these fields reflect a trend in pub-
the public and scientists. The scientists as well as the publiclic participation towards adaptive processes and are discussed
benefited. Most SNEP scientists, including those who werein more de,tail in appendix 20.1. It is, in fact, many of these
initially skeptical of interaction with the public, found the lessons that informed the approaches and activities used to
public involvement process both instructive and valuable, involve the public in SNEP.
Many scientists were influenced in a variety of ways by pub-
lic interaction, and near project end virtually all scientists were
positive about exchanges with the public. It is important to Involve the Public Early
reiterate, however, that. the SNEP process represents a lim-Public participation in natural resource management has
ited example of adaptive ecosvstem management because theproven to be most effective if it involves the affected public
study did not expressly include managers or address specificearly in the process (Blahna and Yonts-Shepard 1989;
land management projects. McMullin and Nielsen 1991; Gericke and Sullivan 1994). Early

The incorporation of public ideas into the science team’sinvolvement ensures that the knowledge, concerns, and val-
work represented another success. Though it is impossible toues of the public are incorporated in the design stage, rather
pinpoint specific "public" ideas that influenced the scientists, than driving reaction to later decisions or activities. Similar
it is clear that public involvement did influence the work of
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to SNEP public involvement, in an adaptive framework earlyBe Inclusive
involvement logically includes seeking the public’s input in
designing the involvement process itself. To be effective and democratic, public involvement must be

inclusive and representative of all stakeholder groups, includ-

Maintain Continuous Involvement ing communities-of-interest and communities-of-place. Inclu-
sive public involvement requires that specific involvement

The public should be kept continuously informed and in- techniques should be targeted to specific populations and
volved throughout the process. Adaptive processes are by activities. Moreover, the success of individual techniques
definition continuous and regularly produce information that should be evaluated based on their effectiveness in reaching
must be absorbed, evaluated and integrated into decisions,target groups rather than in mere numbers of participants. In
Daneke and colleagues (1983) and Howell and colleaguesgathering local knowledge, for example, workshops may at-
(1987) note the importance of continued public involvement,tract a large number of participants, but the few individuals
especially during periods when key decisions are made. Strat-with the greatest knowledge to offer--usually long-term lo-
egies for continuous involvement include providing oppor- cal residents--are often the least likely to respond to open
tunities for members of the public to become partners inhouses or workshops. Inviting people personally and provid-
the process by assuming specific roles, such as those associ-ing forums with which they are comfortable reaches beyond
ated with monitoring activities, that facilitate sustained par-those most motivated to participate. Greater societal partici-
ticipation, pation in the design of adaptive management projects will

lead to a wider potential array of treatments for scientific

Use Diverse Involvement Methods analysis as the diverse views and experiences offered by the
public challenge both scientific paradigms and management

The use of diverse involvement methods enhances the inclu-dogma.
siveness of public participation and provides opportunities Daneke and colleagues (1983) found that public involve-
to learn which methods are most effective. The effectivenessment practitioners were likely to be more concerned with or-
of different techniques for involving the public varies with ganized interest groups and political power than
the population of interest, the stage of the process, and theinclusiveness, favoring public meetings that were often in-
issues and activities at hand. Experiences in public involve-fluenced by organized groups. Cortner and Shannon (1993)
ment in natural resource planning and management indicatenote that groups that feel alienated, due in part to perceived
that various segments of the public respond differently to threats to their resource-based lifestyle, are likely to extend
different formats. Cortner and Shannon (1993), for example,their disaffection towards planning processes. Yet, as Priscoli
report that local wood-products workers ~avor informal set- (1983) points out, it is these groups that may be most directly
tings and oral communication, rather than formal hearingsaffected that should be actively encouraged to participate.
and written comments, and Syme and Nancarrow (1992) ob-
served that the more highly educated sectors of the publicRecognize and Incorporate Local Knowledge
tend to participate in surveys, formal hearings and work-
shops. In the SNEP study, different activities were specificallyThe active development and incorporation of local, or indig-
structured for communities-of-place, communities-of-interestenous, information can reveal critical knowledge about re-
and the general public due to the unique knowledge and skillssources, patterns and processes, and even management
each group was able to bring to the process, actions that are not part of the common scientific information

base. People who live and work within or near ecosystems
know much about them, particularly those who have doneEmphasize Small Group Activities
so for several decades or have multi-generational ties to cer-

Small group activities are the most effective public participa-tain areas. Local experience with resource management on
tion technique in natural resource management (Gericke etprivate lands may provide valuable insight and historical in-
a!. 1992; Blahna and Yonts-Shepard 1989). Most citizens pre-formation. Sturtevant and Lange (1995) provide an example
fer dialogue in small groups and other methods that involveof agency foresters expanding their understanding of forest
two-way communication and shared decision-makingstand dynamics and thinning regimes upon examining pri-
(Cortner and Shannon 1993). Gericke and Sullivan (1994) notevately owned forests and discussing management techniques
that meetings where individuals are seated as equals aroundwith private landowners. Local involvement "facilitates learn-
a table in an informal setting have different results froming from local knowledge and reflects local concerns"
those where uniformed agency personnel stand at the front(Slocombe 1993).
of the room. The incorporation of local knowledge into the adaptive

management process may challenge the notions of research-
ers and managers of scientifically "valid" data. Local knowl-
edge, however, should augment, not supplant scientific
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information. Instituting a formal process for documentation Critical information technologies such as geographic infor-
provides an opportunity to identify, the strengths and limita- mation systems (GIS) must be readily shared in order to make
tions of this information as well as identifying inconsisten- information truly accessible. Moreover, the presentation and
cies and competing understandings, format of available information must be appropriate to the

needs and capabilities of all potential users, not only those
with access to and understanding of the latest technology.Rely on the Public to Define Social Values

Sustainability in ecosystem management is defined by theFoster Positive Working Relationships
interaction of social values and ecological conditions. Man-
aging successfully for sustainability depends upon public Integrated adaptive management requires developing and
awareness and the adaptation of behavior to knowledge aboutmaintaining healthy relationships among the primary play-
an ecosystem. Management units include people, their socialers in the processes. Hostile relationships are lethal to adap-
and economic activities and their shared and individual val-tive processes; people distrust each other, are unable to
ues (Slocombe 1993). Information development, therefore,communicate productively, and ultimately are incapable of
must include knowledge of social well-being within ecosys-reaching decisions and implementing them. Healthy relation-
terns as well as social values affecting management. Socialships develop when participants are open and clear with each
values may change more rapidly than ecological conditions,other about actions or steps which are taken, differences are
but it is important to recognize that they may do so in re-acknowledged, and all parties work together to find solutions
sponse to changes in the ecosystem, particularly when resto-(Carpenter and Kennedy 1988).
ration is needed and/or the supply of goods and services are
disrupted. Clearly Define Roles, Responsibilities,

The public offers critica! input in identifying expected out- and Realistic Expectations
comes and indicating evaluation procedures necessary to
maintain public trust. In recommending a proactive publicParticipants must be clear about roles and responsibilities for
involvement strategy for the then intact AT&T Corporation, effective participation (Cortner 1995). The role of the public
Toffier (1985) noted that timely information about changes incannot be limited to expressing preferences and values, nor
social structure and values can only come from the public,should individuals enter the process with greater aspirations
"whose members are, in fact, involved in these changes."for affecting the final outcome than i~s politically, scientifically
Assessments of social values often rely on statistical surveys or legally possible. Nothing dissolves public support and trust
and aseptic analyses of secondary data designed and con-more than having the process of collaboration build up ex-
ducted by researchers removed from subject populations,pectations and then hit barriers which prohibit implementa-
While these are useful information gathering mechanisms,tion. Administrative and scientific opportunities and
their veracity and acceptability are greatly increased by pro-limitations must be made clear at the beginning and through-
viding opportunities for the affected public to assist in both out the process. Decision-makers, in particular, must be clearly
the design and the interpretation of results, identified. As a continuous cycle, adaptive management pro-

vides opportunities for participants to assume different roles
and responsibilities at different stages. Clear communicationMake Information Accessible
of the extent of these roles is essential.

Participatory, collaborative processes in adaptive management
can only be achie’~,ed’if all information necessary for effective Promote Facilitative Leadership
decision-making is equally accessible to all participants, in-
cluding the public. Knowledge and information are centralMultifaceted leadership must be recognized and encouraged
to the process of adaptive management. Greater informationin order to stimulate an atmosphere of creativity and inclu-
access increases opportunities for public participation andsiveness. Sirmon (1993) describes the ideal agency leader as a
trust, and can lead to further exchange and improvement offacilitator and guide who is more than a conveyer of the corn-
information as it is shared, evaluated and compared to localmunity of interests, but also an effective intervener and one
observations. Processes for sharing existing information, how-who actively participates in dialogue. A leader, Sirmon adds,
ever, are often limited. Local communities and interest groupsshould also be an educator, a provider of data, a developer of
generally do not have access to the range of data and infor-viable alternatives, an interpreter of law and regulation, and
mation that is available to management agencies and researcha representative of those not able to participate. These traits
organiza lions, thereby constraining dialogue in the adaptiveare important to adaptive management on federal land where
process. Improvements in information accessibility must alsopublic agencies dominate the landscape. In general, however,
address the capacity of the participating public to fully use the leadership necessary to sustain adaptive management
and understand data and other information. Communities,processes may not always come from government agencies,
then, must also have access to appropriate information tools,even when agencies are instigators of the process. Integrated
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adaptive management benefits from leaders who promote thevalues. Inclusion of the public in this process broadens the
process itself rather than any individual project or goal. Lead-scope of the evaluation dialogue, and is critical to the social
ers may emerge as those participants in adaptive manage-learning process. Noting that the principal of self-discovery
ment--whether managers, researchers or members of theis an important element of adaptive policy design, Waiters
public--who act as catalysts to the process, encouraging par-(1986) suggests that "people only change their basic attitudes
ticipation and innovation and fostering a climate of trust. It is when they devise the arguments to do so for themselves."
these individual leaders who should be encouraged, to the
extent possible, to continue their facilitative efforts in order
to foster a vital and sustainable integrated adaptive process.

Be Flexible C O N C L U S I O N
Adaptive processes must be flexible ones, particularly dur-In this paper we offer an integrated adaptive management
ing the critical creative phase of designing management ex-approach because the role of the public in adaptive manage-
periments. A conscious effort must be made to develop ament has not yet been clearly articulated. Also, based on les-
process where rules, regulations, dogma and political agendasons from traditional resource management and public
are not allowed to impede or distort the process of social learn-involvement over the past three decades, adaptive processes
ing. Flexibility has proved to be an important element in thethat do not provide an active role for the public will likely
success of public involvement and conflict re’solution activi~ fail. Integrated adaptive management explicitly recognizes the
ties. Plans developed with an understanding that changesrole of the public alongside that of managers and scientists,
might occur in the time frame, scope of issues, type of activi-and the value of information that is generated and consid-
ties and number and type of participants as the project un-ered through the interaction of these principal groups.
folds are more likely to succeed in the long run. Rigidly Integrated adaptive management challenges current insti-
adhered to processes are an additional source of conflict fortutional arrangements and requires support from community
the manager (Carpenter and Kennedy 1988). Walters (1986,stakeholders and broader communities-of-interest, as well as
viii) exhorts, "An essential feature of dealing adapti~’ely with the scientific community and managers. It requires opening
uncertainty is to reject recipes and rituals, in favor of a searchup decision processes and, within legal and administrative
for better processes to promote imagination and learning."constraints, sharing responsibility among managers, scientists
As with any activity in a adaptive framework, public partici- and the public for decisions and for the development of in-
pation approaches should be evaluated and adjusted, formation upon which they are based. This inclusive approach

advances the social learning objectives of adaptive manage-
ment by providing a forum to generate ideas and improveProvide Open Dialogue for Information

Synthesis and Evaluation knowledge and understanding, and offers opportunities to
build trust and broaden support for natural resource man-

At the critical stage of synthesis and evaluation of informa- agement activities. Allowing people to own science by mak-
tion, where science, experience and social values mix, opening it accessible through adaptive management permits
dialogue is essential. As information is generated throughstakeholders to question assumptions, re-interpret findings,
adaptive management, the public collaborates with manag-seek applications and develop better process and solutions.
ers and scientists in synthesizing new information, evaluat- The integrated adaptive public participation process used
ing how well management activities meet their objectives, andin SNEP proved time consuming, but by actively involving
generating alternative hypotheses (the next experiment) andthe public in an adaptive process, fears about the study were
new rhanagement goals. If a set of measures can be agreed to,reduced and better integration of public knowledge and val-
participants in the evaluation process can determine the over-ues into the study was achieved. Perhaps most importantly,
lap between what is biologically possible and what is socially diverse groups now view the SNEP study as a valuab.le source
desirable, of information and ideas rather than an inflexible plan. Hence

Ravetz (1986) notes that as society’s knowledge increases,the study is just one part of a long-term adaptive process--
our relevant ignorance increases even more rapidly. He states,one in which the public is now actively and cooperatively
"Coping with ignorance in the formation of policy for sci- engaged--which will lead to improved management of the
ence, technology, and environment is an art which we haveSierra Nevada.
barely begun to recognize, let alone master." Whatever knowl- The emerging paradigm of adaptive management paral-
edge may be gathered through adaptive management, then,lels the evolution of the public’s role in natural resource man-
will never be enough to make "pure" scientific decisions,agement. While neither adaptive management nor increased
Evaluation of information derived from adaptive manage-active public participation are panaceas, the union of the two
ment involves considerable interpretation of data couched ininto an integrated adaptive management process offers op-
a framework of experience, scientific knowledge and socialportunities to craft reasoned solutions to resource manage-
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APPENDIX 20.1

Process-Oriented Public
Involvement Techniques

Public involvement techniques such as consultations, conflict gether representatives of conflicting parties and other affected
resolution and conflict management, and collaborative prob-stakeholder groups and identifying solutions that all parties
lem solving are important tools for engaging the public incan support. The goal of conflict resolution is to reach agree-
integrated adaptive management of public land. These pro-ments on conflicting issues among affected parties while the
tess-oriented techniques have been increasingly and success-goal of conflict management is to handle conflict productively.
fully used in public participation activities associated with In either case, managing a conflict outside the legal arena
land management activities over the last two decades. Agen-permits the parties, and subsequently the public, to examine
cies and other management organizations have been increas-a broader range of issues.
ingly turning to consultative activities and process-oriented Conflict resolution in natural resource management initially
techniques drawn from the rapidly evolving fields of conflict evolved from two separate backgrounds. Mediators with ex-
resolution, conflict management and collaborative problemperience in labor-management negotiations worked with con-
solving. They supplement standard newsletters, question-flicting parties to structure a process to facilitate
naires, interviews, sury.eys, polls, and public meetings tradi-understanding of the range .of issues and interests, develop
tionally used to gather and disseminate information,acceptable options, and reach agreements. Following the la-
Recognizing the need for more active and inclusive forms ofbur management model, many mediators intervened only
public involvement, and in response to.a failure of past pub-after negotiating parties reached deadlocks characterized by
lic involvement activities, agencies and management organi-highly polarized conflict. Mediators with backgrounds in
zations have turned to these techniques, peacemaking and organizational development convened dis-

puting parties earlier in the process to improve communica-
tion, exchange critical information, or clarify their particular

CONSULTATIONS issues and concerns. While some interventions result in joint
options or recommendations, others focus on conflict man-

One way that agencies and other organizations widen corn-agement rather than agreement, and are known as policy dia-
munication is through the use of advisory groups, workshops, logues (Gusman 1981), workshops, and information sharing
focus groups, dialogue groups and open houses. Face-to-facesessions. In each of these efforts, mediators help conflicting
dialogues and discussions, termed consultations, are used toparties work more effectively with each other.
identify issues, explore options and, to a lessor degree, de- Negotiation is the principal tool of conflict resolution, and
velop recommendations. In many cases the exchange of in-these efforts are often called roundtables, mediations or ne-
formation, clarification of issues, and discussion of optionsgotiations. Negotiations typically rely on face-to-face ex-
through these various consultative efforts can reduce public changes between affected parties, but when direct meetings
concerns sufficiently to permit projects or policies to moveare psychologically or logistically difficult mediators may use
forward (Creighton et al. 1983). shuttle diplomacy or single-text negotiations. In shuttle di-

plomacy mediators move back and forth between parties in
conflict to achieve agreement. In single-text negotiation a

CONFLICT RESOLUTION AND CONFLICT mediator discusses the case and possible solutions with par-

MANAGEMENT ties, creates a draft of an .agreement and then circulates the
draft among parties asking for ways to improve it. The draft

Conflict resolution and conflict management activities havecontinues to be circulated and revised until all parties are sat-
been used to expedite the resolution of issues by drawing to-isfied with the document.
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In contrast to more general public involvement activities,gestions, and in general, manage group discussion. The col-
conflict resolution activities in natural resource managementlaborative process ends once a plan or proposal has been
have involved the public as decision-makers, or as integral play-approved by participating groups.
ers in a decision-making process, along with representatives As with conflict resolution, collaborative problem solv- ¯
from a responsible management organization and other affecteding allows the pub!ic to become a decision-maker, sharing
parties. Conflict resolution shifts the dynamics from adversarialpower with managers and other traditional decision-mak-
behavior, where the winner-takes-all, to joint problem solvingers. Management organizations consequently become a
where parties work together to produce a mutually acceptableplayer, one voice among many stakeholders. As the World
solution. Significantly, much of the responsibility for making. Bank (1995) noted in a recent study on participation agen-
decisions shifts to the primary stakeholders, cies must "work with representatives of key interests to

identify issues, jointly generate options, and seek solutions."
Moreover, because stakeholders collaborate to forge options

and decisions in collaborative processes there generally isCOLLABORATIVE PROBLEM SOLVING
little opposition to implementation. Chrislip and Larson

"Consensus building" initiatives or "collaborative problem solv- (1994) note that collaboration is a mutually beneficial rela-
ing" programs are aimed at reaching agreements earlier in thetionship between parties "who work toward common goals
planning cycle before parties become deeply entrenched in theirby sharing responsibility, authority and accountability for
positions. Similarly, "consensus decision-making" engages theachieving results."
public in discussions about development of policy and plans Collaborative processes are limited, however, by their
and their implementation, and seeks the consensus of stakehold-typically ad hoc nature. The process ends once an issue has
ers in reaching acceptable solutions, been addressed, and the mutual learning and working re-

The underlying premise of collaborative problem solving as-lationships that were advanced during the collaboration
sumes that if the right people are brought together in a processcease on a formal basis.
that encourages learning and joint exploration of solutions, they
will identify good solutions and produce results. Going beyond
the search for compromise that characterizes conflict resolution,R E F E R E N C E S
collaborative processes promote mutual education among all
stakeholders and encourage the development of new options.Chrislip, D., and C. Larson. 1994. Collaborative leadership. San
As Gray (1989) notes, collaboration is a process by which "par- Francisco: Jossey-Bass.

ties who see different aspects of a problem can constructivelyCreighton, J., J. D. Priscoli, and M. Dunning, eds. !983. Public

explore their differences and search for solutions that go be- involve~nent techniques: A reader of ten years experience at the

yond their own limited vision of what is possible." She adds
institute for water resources. Fort Belvoir, VA: U.S. Army Corps
of Engineers.

that collaboration creates "a richer, more comprehensive appre-.Gray, B. 1989. Collaborating: Finding co,ninon ground for multiparty
ciation of the problem among the stakeholders than any one of problems. San Francisco: ]ossey-Bass.
them could construct alone." Gusman, S. 1981. Policy dialogue. Environmental Cotnment,

Most collaborative processes are initiated in response to par- November, 1’4-16.
ticular problems or issues. Managers or facilitators establishWorld Bank, Environment Department. 1995. World Ban, k
agendas, suggest and enforce ground rules, offer process sug- participation sourcebook. Washington, DC: World Bank.
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